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1 Introduction 

During the last months, an idea due to Randall and Sundrum [jl| has gained a lot of 
attention. These authors consider five dimensional gravity with a cosmological constant 
on the orbifold S^ /'L2- In addition, there are cosmological constants located at the fixpoints 
of the Z2. The equations of motion of this theory are solved using a warped product ansatz 
which preserves four dimensional Poincare invariance. The exponential dependence of the 
warp factor on the fifth direction then leads to an elegant solution of the hierarchy problem. 

Clearly, it would be of great interest to supersymmetrize the Randall-Sundrum scenario. 
To be more precise, one may ask for five dimensional gauged supergravity [Q on 5*^/^2 
with additional cosmological constants on the branes and supersymmetrizations thereof. 

Some work has already been devoted to the topic of supersymmetric brane world sce- 
narios. Let us mention the paper of Falkowski et al. 0, which discusses models where the 
supergravity in the bulk is slightly modified; namely the bulk mass term for the gravitino 
contains a step function. Another approach is the work of Altendorfer et al. 0, who 
keep the bulk theory as it stands and find the terms on the boundaries by requiring the 
warped product metric of Randall-Sundrum being a supersymmetric vacuum. However, 
their method has the disadvantage that it cannot be extended straightforwardly to include 
additional matter on the boundaries. Finally, we should mention a more recent preprint, 
which treats the subject in a more general framework |^. 

In this work we present an alternative and as we think quite powerful technique, suited 
for the derivation of theories of the Randall-Sundrum type. This technique rests mainly on 
two ingredients. First, Mirabelli and Peskin |^ presented a very elegant method to couple 
theories, which live in the bulk of the orbifold S'^/Z2 to fields located at the fixpoints 
in a supersymmetric way. However, they apply their method to rigidly supersymmetric 
theories only, which is in the light of Randall-Sundrum to restrictive. We stress that the 
method of rests upon the use of off-shell formulations. So the second ingredient is clear: 
An off-shell formulation of gauged supergravity in five dimensions is required in order to 
generalize the idea of Mirabelli and Peskin to local supersymmetry. 

In two recent publications, we have worked out the N = 2 off-shell multiplet calculus 
in five dimensions. Besides the minimal multiplet and the nonlinear multiplet |0], we 
discussed in |^ the linear and the super Yang- Mills multiplet. The multiplet calculus is 
completed with the hypermultiplet which may be found in and the tensor multiplet, to 
be discussed in the following section. In a recent publication [^ these topics have been 
reconsidered and extended using a different approach. 

The purpose of this paper is to use our off-shell calculus in order to generalize the idea 
of Mirabelli and Peskin to local supersymmetry and derive in that way lagrangians of the 
Randall-Sundrum type. 

The present paper is structured as follows. In section ^ we construct the bulk theory 
of our orbifold 5*^/^2, namely gauged N = 2 off-shell supergravity in five dimensions. In 
section ^ we develop a four dimensional A^ = 1 tensor calculus at the fixpoints. Using 
these results we finally study various supersymmetric theories on S^/Z2 in section H. Short 



conclusions and an outlook are presented in section ^. 

2 Gauged off-shell supergravity 

In this section we construct the gauged supergravity which will be the bulk theory for our 
orbifold construction. 

The fundamental building block is the minimal multiplet. It has been discussed in 
our earlier works, 10, §, so that we refer to these references for detailed treatments. In 
order to find a consistent supergravity theory, there is a compensator for the local SU{2)'ji 
required. In principle there are three possibilities, leading to three different versions of off- 
shell supergravity: the nonlinear multiplet (version I), the hypermultiplet ^ (version 
II) and the tensor multiplet (version III) which is discussed in this work and will be used for 
the orbifolding procedure. These are all (minimal) off-shell versions of A^ = 2 supergravity 
which exist in five dimensions. These results are easily extended to gauged supergravity. 

A detailed presentation of the three versions of off-shell supergravity, including explicit 
expressions for the lagrangians, may be found in ^j. An analysis of the behavior of the 
gauged theories under Z2 orbifolding is included in that work. 

2.1 The tensor multiplet 

We start by reminding the reader of the linear multiplet |Q. It contains a Lorentz scalar 
isotriplet Y, a spinor p, a scalar A^ and a vector W^. The vector W^ is constrained (for 
detailed formulas see [^ and for the centrally charged multiplet [0)0 

dAW^ + ...=0. (2.1) 



As in four dimensional conformal supergravity [^ , one may solve this constraint explicitly 
for vanishing gauge group and vanishing central charge. We can achieve that by the 
introduction of a 3-form tensor potential through 

W^ = ^eie'^'^^^^'D^BpQn. (2.2) 

This field forms together with the remaining fields of the linear multiplet the tensor mul- 
tiplet. Schematically, the tensor multiplet is then given by 

( Y, p, Bmnp, N). 

The introduction of the field Bmnp implies a new symmetry, namely tensor gauge trans- 
formations 

5Ai\)BM]\fP = 39[A/Aivp]. (2.3) 



^We use the same conventions as in M, with the exception that for five dimensional indices we use 
capital letters and lower case letters for four dimensional indices. Letters from the middle of the alphabet 
are curved, letters from the beginning of the alphabet are flat. 



From the constraint ( p.l| ) it is possible to deduce the supersymmetry transformation law 
of the tensor field. One finds 

SBmnp = -i^lMNPP - ^£r-iyNP'^M]Y. 
It then follows that the supercovariant derivative in (|2.2|) is given by 



^ 3 - ^ 

T^ImBnPQ] = d[MBNPQ] + ipiiNPQ'ipM] - ^i'[Nr'ypQ'il>M]Y . 



The tensor gauge transformations ( \i.3\j appear in the supersymmetry algebra. The addi- 
tional terms are 

[Sqir]), 5Q{e)] = . . . + 5p^{i£'-f^riBMNP - st'JmnvY) 
and the dots denote field dependent transformations which may be found in ^. 

2.2 The action for the tensor multiplet 



An action for the tensor multiplet is found as follows ITT], [T^ : one starts with the coupling 
of a Maxwell multiplet to the tensor multiplet. The tensor multiplet is inert under the 
gauge group. One easily finds that 

C = 2XY - 2iQp - 2MN - —e^^^^^GabBcde - IQYtM 

12 (2.4) 

- ^p^''^l^MM + -i^AT-i^'^^BYM - ^f-i''^ljMY 

is invariant. Next, one forms a vector multiplet out of the fields of the tensor multiplet. 
Here one faces the first problem. The canonical embedding should start with M ~ A^ + 
... as it does in the case of rigid supersymmetry. However, this cannot be generalized 
straightforwardly to the local case |ll[]. Instead, one has to move on to the improved 
tensor multiplet [|1T], Q. 

Since the correspondence is rather complicated, we give only the lowest component M 
of this vector multiplet (the full formulas may be found in ||^): 

M = Y-^N + -y-^prpY + GY^^Yt. (2.5) 

Here we have defined 

Y = (ff)i/2 



and let us mention that similar cohomology problems as in four dimensions |TT| appear for 
the gauge field strength but are unimportant for our purposes. Acting repeatedly with the 
supersymmetry transformations on expression (P3|) gives the complete embedding. 



Using this embedding of the tensor multiplet in the vector niuhiplet in the action 
formula ( p. 41) gives the desired action for the tensor multiplet: 

Ctensor = " ]y R{Q)'''' AB + ^YC - ^YFabF'"'' + Yvabv^"" + 20^? - Y'^N^ 
4 o 

- ^QY-\tYf - ^Y-'VaYV^Y - ^Y-'e''''''Q^YVMd^BpQn 

+ Y-^WaW^ - AY-^XrpY - 2iY%l)Al^\ ^y-^T^-^P-^Au 

4V3 

- '-Y-'p^^VaP - W-^pfpYlY - U^-^'prpYN - '-Y'^p^^^ pvAB 
+ ir-='pr7^p(f X VaY) + ]^Y-^Yi,ATi^''VBP + iY-^p^jaW^ 

+ W-^'pt^^pYWa - ^Y-'pt^''''Vm^nY - '-Yijp^'''''''VM^N 

- 12Y-^NtY - YtPAT-f^^'i^Bt- ^YtPAi^BV^"" + 2Y-^ijAr-f^p{tx Y) (2.6) 
+ ^Y-h'^'^^^^YidMY X dr,Y)BpQn - ^Y^Al^^'^^'^nFcn 

+ Y-'pr^B^AV^^'Y + 2iY-'p^UAtY - -^Y-^pt^^''^^aFbcY 

- ]Y-'^Ari''''''^B{Y X VcY) - Iy-^^ati^^'pYYVbY + lY-^iprp^ 

- '-Y-^Al^pp7pY + iy-V^sPT^'^V^A - -Y-^p^b^a7i^''^^cY 

- lY-\pfpYf + \Y-^Ari^'''ipBprpYY + '-Y-^A^fl^PpfpY 

o o 4 

- '-Y-''pr^BPPl''''^AY - W-''pT-fBptPAfl^''''^cYY. 

2.3 An action for gauged supergravity 

Using the results of the preceding section we now construct an action for gauged off-shell 
supergravity following fill]. As compensator for the SU{2)ti 7?.-symmetry we use the Y- 
field. However, before dealing with the gauge fixing, we have to consider an old problem: 
The appearance of a term linear in C in eq. ( |2.6| ) leads to inconsistent equations of motion. 
We can solve this problem in an elegant way, using the lagrangian Cmin for the minimal 
multiplet, eq. (2.10) in |]^. The lagrangian C = C-tensor + ^min leads to consistent equations 
of motion. It is a well defined lagrangian for off-shell supergravity. 

The gauged variant of this theory is also easily found: Using the lagrangian Cun for the 
linear multiplet given in p, eq. (3.2), the desired lagrangian is 

*~' gauged ^'■tensor ' *~"min ~~, 9 *~'lin- \^' ' ) 



Here we have introduced the cosmological constant g' . Of course, wherever W^ appears it 
has to be understood as supercovariant field strength for Bmnp, defined by ( ^I^) . 

Before we proceed, we should discuss the gauge fixing. In our formulation of off-shell 
supergravity, we have an SU(2)ti 7^-symmetry which is gauged by an auxiliary field Vm- 



This symmetry has to be fixed. We do that by setting |jTl| 

y = e"(0,l,0)^ (2.8) 

where we have introduced a new scalar u. This breaks the original SU{2)'ji but leaves a 
residual S0{2), gauged by V^j, intact. In addition, there is still the ^(1) under which only 
the graviphoton Am transforms at this stage. The equations of motion for the auxiliary 
fields imply V^ = '^q'Am so that after elimination of the auxiliary fields, we end up with 
the lagrangian of gauged supergravity given in p. 

Unfortunately, the lagrangian ( f^.7| ) after the gauge fixing ( f^.8| ) is quite complicated. 
Nevertheless it is the starting point for our orbifold construction so that we should present 
explicit formulas: 

- \d^udAU - \vlV^' - \vlV^' + Sv^^'t^ - ^^P7^*'^^M^iv 

- 2li,Al^\ - ^i^AT'l^^'^B - -^i^Ai^BV^"") - \2m^ + V^^'iV 

+ \pr'i,Ad^u - \pr'^''Vl, + ipr^^^Vi, + \^Ar'l^''Vsp 

+ lip-i^^At^ - I^AT^l^pt'' + I^AT^l^pt^ - ^^^Ar'i^'^pdBU (2.9) 

- \-/''''"'\yl - 2g'A,,)dj,BpQn - S2U- ^^aI^^P 



]^pr''^^'''VMi)N^prhBi^Av'''' - ^pT''^^''''i)AFBC 

' 4Al''''''''i^B{e^FcD + \fcd) + (1 - e«)^Af7^^^Bt' 



+ e-"( - '-p^^^p{vAB + -^fAB) - SpT^pt^ + WaW^ - N^ 

- '-pi^VaP + iptpAW^) -AC- le-^^{pr^pN - pt^^^pWa) + Uf- 

C/^p contains four fermion terms which play no role for us. They may be found in |^. The 
covariant derivatives which appear here are covariant w.r.t. local Lorentz and local 5*0(2) 
transformations, e.g. 

1 i 

T>mP = OmP + -ujmabI^^P - 2^V^jvf • 
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+ 1 
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Table 1: Parities of the minimal multiplet. 

Let us stress, that we work in what follows till the end with the gauged SU{2)ti. The very 
last step is to impose the condition (p.8|). 

3 Supergravity on S'V^2 

We now consider gauged supergravity on 8^/2,2- The Z2 acts on the fifth coordinate, 



X 



-X . A generic bosonic field transforms like 



'f{x'^,x^)^V^{x"',-x^), with V' 
Fermionic fields transform like 



(3.1) 



An extended discussion of Z2 assignments to symplectic Majorana spinors can be found in 
101. We use the notation that a dot on an index 5 denotes a Lorentz index. 



3.1 The minimal multiplet 

Starting from V{e'^) = +1, the parity assignments of all fields belonging to the minimal 
multiplet are dictated by supersymmetry. We have collected these assignments in table |I]. 
Note that the orbifold condition breaks the SU {2)ti at the fixpoints to a residual U{1). 
Let us define 



-'aS 



;(K^.-— ^™54 + 4e>a5) 



S = C -]^el{d,e -\T^i^, + V^e ~Vit^) 
at the fixpoints. The important observation is then that the fields 



(3.2a) 
(3.2b) 

(3.2c) 



K. i=: 



mi "rmi ^ai ""mi 



X, S, t , t^j, 



taken at the boundaries, form a non-minimal A^ = 1 supergravity multiplet in four di- 
mensions with (16 + 16) components. This multiplet, sometimes called the intermediate 



multiplet has been studied in detail by Sohnius and West |T^. These authors also con- 
structed the corresponding multiplet calculus. 

The f/(l) which survives the orbifold projection is to be identified with the chiral U{1) 
gauged by the auxiliary field am- The fields transform as follows under this symmetry 
(with parameter a): 

Sipm = l^ipma, 5A = 7^Aa, 
5am = dmOt-, 5t^ = —2t^a, 5t^ = 2t^a. 

The supersymmetry transformation laws on the boundary are in our notations 

(5e^ = -2e7>m 

5iJm = VmS - 3^^ebm + Imil'^X + 2itH^ + 2lTH'')e 
56a = -^^7a V^6c - 2z£7a7'A 

5am = --£7^7™ A' 
5S = -'-e{^"'Vm + 7V&a)A - e{TH^ + TH''){]p'^'nab + 8A) 

6e = sT^x. 

Note that fields like ip^ and A^ have dropped out. The covariant derivatives which appear 
here are covariant w.r.t. four dimensional local Lorentz transformations and chiral U{1) 



(3.3) 



transformations. Further, we have introduced the useful definition |jTj] 

A' = 12A + j'^'iZab. 
X' transforms quite simple under supersymmetry: 



\eR{Qr\t + 48e{{t')' + {t')') - QeKb^ - ^r'^'eU 



and fmn is the supercovariant field strength of a^- We remind the reader that in these 
equations, the fermions V'm and A satisfy the chirality constraints 

A = zr'^7^A and ipm = ^^^7^^™- 

We can compute the gauge algebra for the multiplet ( p.3|) . It is the projection of the 
five dimensional gauge algebra: 

+htiim"'£^mab - 2ie-fabcl^vb'' + AsT^-iabV^^ + ^.er'^-iabVt^)- 



Sch{c() denotes a chiral transformation with parameter a and all transformation have to be 
understood in the four dimensional sense. 

We are now in a position to elaborate on the matter multiplets which may be coupled 



to the supergravity multiplet (|3.3|) . This has been done in great detail in |JTJ]. We restrict 
ourselves to the presentation of formulas which are required for the remaining sections. A 
more extended discussion may be found in the original work, for details using our notations, 
HI should be consulted. 



3.2 The chiral multiplet 



This multiplet has also been given in [Ij]. Since it is very well known we restrict ourselves 



to the transformation laws using our conventions. The field content of the chiral multiplet 
is 

A = {A, B, ijj, F, G). 

It exists for arbitrary chiral weight w. The transformation laws are: 

SA = er'^ip + wBa 
SB = er'^'j^ip — wAa 

SiJ = -'-rr^eVaA-^eF-'-r^''T^eVaB-^^'^eG + {w-lh'ija 

SF = ieY{Va^ + l^^ba)+Ae{T^ijf-T^-f^^t^) 
+ -eT^{A + ^''B)X' + {2-w)Ga 



SG = 2£7V(^aV^ + 7 #a)-4e7'(rV^ -rSW) 
w 

Y 



111 



We have also indicated the transformation properties under chiral rotations. 

For a chiral multiplet with weight w = 2 we can write down an invariant F-term density: 

[A]^ = F + tiJm^'^ij + ^V^„r27™"(/1 + ^^B)ij^ - m^A - Ut'B. (3.5) 

3.3 The vector multiplet 

The field content of the super Yang-Mills multiplet is 

Y=ium, X, D). 

The abelian vector multiplet can be derived straightforwardly from the general multiplet. 
We skip this multiplet, refer the interested reader for technical details to |^ and confine 

9 
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y2 


y3 
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A^ 


-tJ'mnp 


Bmnb 


Parity V 


+1 


+ 1 


-1 


+ 1 


+ 1 


+ 1 


-1 



Table 2: Parities of the tensor multiplet. 



ourselves to the presentation of the transformation laws of the vector multiplet: 



6Um 

6D 



,5 



afe. 



-feD + -^''"eua. 



where the fields take their values in the Lie algebra of the gauge group. We have defined 
the supercovariant field strength Umn of Um- Of course, the gauge algebra ( p. 41 ) is modified 
by the appearance of a field dependent gauge transformation. 

An action can be derived by forming a chiral multiplet from fields of the Yang-Mills 



multiplet. One finds [|I4 



-■sym 



Tr [DD - kiabu'''' - 3txr^'xba 



(3.6) 



4 Lagrangians at the fixpoints 

In this section we construct lagrangians of the Randall- Sundrum type, i.e. theories which 
live on an orbifold S^ /'L2- In the bulk there is only gauged supergravity, but this can 
be extended easily to more complicated configurations using the results in P, |^. On the 
boundaries, the original Randall- Sundrum scenario [^ requires a cosmological constant. 
We present some generalizations of this model. 

4.1 A cosmological constant — The Randall- Sundrum scenario 

To start with the supersymmetrization of the Randall-Sundrum scenario we analyze the 
parity assignments of the tensor multiplet from section |^. The results are shown in table 
0. Inspection of the transformation laws shows, that on the boundaries, they form chiral 
multiplets with chiral weight w = 2. The precise correspondence is 

(A B, ^, F, G) = {Y\ Y\ p, -2N + V^Y\ + 2W^ + 12{t^Y^ - VH^)) , (4.1) 

on the boundary. 



10 



Using the result for the F-term density of a chiral niultiplet, eq. ( |3.5| ), we are then in a 
position to write down the desired theory. Before doing that, however, we have to fix the 
7?.-syninietry. This is achieved by imposing ( |2.8| ) which breaks the SU{2)'ji in the bulk to 
a residual U{1), gauged by V^j, and breaks the chiral U{1) on the boundaries completely. 
The minimal multiplet on the boundary is then extended to an iV = 1, Z) = 4 supergravity 
multiplet with (20 + 20) components. One then uses the expressions (|4.1|) in ( |3.5|) to obtain 



£,, = -2N + e^Vl - pr^^Pt, + ^i^ml'^P + ^e^aX^T^Vb - 12e"tl (4.2) 

Our complete action is 

S= j (fxe [Cgauged + Al(5(x^)£ec + A2<5(x' " (^)C,r) (4.3) 

where Ai and A2 are real constants. We use the unusual convention that 5{x^) is a scalar, 
not a density. If one eliminates the auxiliary fields, terms of the form (5(x^)^ appear but 
drop out at the end. One finds a result similar to the one of Altendorfer et al. 0, 

C = Cgauged " (Ai5(x^) + A2<5(x^ - ^)) {V?>g' " ^V^aT^'^Vfe) , (4-4) 

with the on-shell lagrangian Cgauged of gauged supergravity given in p. g' is the cosmo- 
logical constant. The on-shell transformation laws are 



M 

X /I VSi _ 



(4.5) 



As a consistency check, we have verified the invariance of the lagrangian (|4.4|) under the 
on-shell transformations ( [4.5| ). 

One of the motivations for the present work where the hope to remove the fine tuning of 
the bulk and boundary cosmological constants, inherent to the original work of Randall and 
Sundrum, by supersymmetry. It should be clear that the method of Altendorfer et al. 
is not suited to answer the question whether this fine tuning is removed by supersymmetry. 
The alternative work [Q implies that this fine tuning is removed by supersymmetry. This 
is not true for our result (|4.4| ), at least on the lagrangian level, due to the appearance of 
the parameters Ai and A2. 

Before proceeding, let us shortly comment on the solutions to the equation of mo- 
tion and the Killing spinor equations. The Einstein equations are solved by the Randall- 
Sundrum metric 

ds^ = e-^''^„^ndx"'dx''-{dx^f with £7 = ^1x^1, (4.6) 

v3 
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provided that 

Ai = -A2 = 1. (4.7) 

Note that we have used according to common practice, thatQ 6{x^y = 1, where 6 is the 
standard step function. 

By decomposing the spinors in two-component objects 

g. («) 

and using the representation of gamma matrices given in P|, one may try to solve the 
Kilhng spinor equations 6tpM = using the Ansatz of Altendorfer et ah [Q 

e\_ = e~^''ri, el = -i9{x^)e-^^"ri, (4.9) 



with a constant spinor rj. However, in this case one finds the constraint 

Ai = -A2 = 2. (4.10) 

Note that (|4.10|) is in contradiction with ( [4.7|) and thus the spinors ( [4.9|) represent no 
Kilhng spinors of the Randall- Sundrum solution.^ However, since the Randall-Sundrum 
metric (|4.6| ) is a solution to the Einstein equations we have to expect that there exist 
consistent solutions to the Killing spinor equations. Otherwise we would have constructed 
a theory where the geometry of spacetime breaks supersymmetry spontaneously. 

4.2 Matter at the fixpoints 

Our next models contain as bulk theory gauged supergravity and cosmological constants on 
the boundaries. In addition, we allow for chiral multiplets or super Yang-Mills multiplets 
on the boundaries. Let us start with the chiral multiplet. 

For notational convenience we consider only one brane located at x^ = 0. It is com- 
pletely trivial to add the second one. 

The systematic construction of a kinetic term for the chiral multiplet as it is needed 
here requires the general multiplet which we do not discuss. For technical details we refer 



to IIJ, 3. The bosonic part of the lagrangian for a chiral multiplet with chiral weight w is 

■'kin 



Cf^- = - VaBVB - V^AVA - St'^GB - F"^ - G"^ 



+8t^FA + 8fFB + 8fGA - AVaBAb" + AVaABh" un'' 



+ {A' + B'){l2wS - -Rab + 48(u; - l){{t'Y + {ty) - Qwbab" - 85). 



■^A counterexample is found as follows: Taking the derivative of d{x^)'^ = 1 leads to 6{x^)d{x^) = 
and multiplying this equation with d{x^) leads, using 9{x^)'^ = 1 to S(x^) = 0. More compactly stated: 
{e{x^)e{x'^))S{x'^) ^ d[x^){B(x^)b(sc')). See also |l| 

^In equation (13) of |q], the transformation law for the gravitino V'm contains a term ~ zAem"craJ?+ 
which is missing in eq. (20). If this term is included, eqs. (21) and (22) have to be changed. After 
performing these corrections, one recovers the Ai = — A2 = 2 case and our calculation is in agreement with 
0. We would like to thank Jan Conrad for extended discussions on this point. 
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Note the appearance of the curvature scalar. After inserting the definitions ( |3.2| ) and fixing 
the gauge via (^78|) , we take our action to be 

with Ai a constant. After gauge fixing, the final step would be the elimination of the 
auxiliary fields. This turns out to be a remarkably complicated exercise which we have not 
completed. 

The other possibility is to consider a super Yang-Mills multiplet on the boundary. This 
is conceptually similar to the model of Hof ava and Witten [|l^, |l^ . 



Our model is the following. In the bulk, we have gauged supergravity. On the boundary 
there is a cosmological constant plus a super Yang-Mills multiplet. Our action is 

S = d^X e iCgauged + Ai(5(x^)£cc + ^lK^^)^sym 



with Ai a constant and Cgym is given in ( |3.6|) . We next use the definitions (p.2|) and fix 
the gauge using ( |2.8| ). In this case it is easy to eliminate the auxiliary fields from the 
lagrangian. The result is 

+M6{x') ( - ^Uatu^' - '-^xri'xKt + ^Xl'^D^X - Ixi'^'^'i^mUab (4-12) 

5 Conclusions and Outlook 

Using off-shell supergravity, we have presented a technique which allows the systematic 
construction of models of the Randall- Sundrum type. We assign consistently Z2 transfor- 
mation laws to the fields belonging to the supergravity multiplet in the bulk. The fields 
with positive parity form a non-minimal N = 1, D = 4 supergravity multiplet at the 
fixpoints. Using this multiplet, we develop parts of an A^ = 1 tensor calculus located 
at the branes. We apply this calculus to the explicit construction of lagrangians of the 
Randall-Sundrum type. 

The configurations presented here are easily extended to more complicated ones, using 
the results in [0, ||, |^. That is, one could introduce additional matter to the bulk which 
would then extend the possible couplings to matter at the fixpoints of the orbifold. 

Of particular interest would be the study of supersymmetry breaking, since the brane 
world scenario represents a geometrization of hidden sector supergravity models (for a 

0)- 



review see 
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First steps in this direction were undertaken in and in |T9|. These authors considered 
rigidly supersymmetric theories on S^ l%2- On one brane a supersymmetry breaking D- 
or F-term was placed, respectively, and the transmission of the supersymmetry breaking 
to the other wall studied. Using the techniques developed in the present work, it should 
be quite simple to extend these investigations to local supersymmetry. In this context we 
should also mention [Q, where gaugino condensation as supersymmetry breaking mecha- 
nism has been considered. 
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